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(57) Abstract : 

PURPOSE: To obtain a chip type directional coupler which is reduced in 
size by winding plural strip lines each by >1 turn and making their 
winding parts overlap with one another. 

CONSTITUTION: Strip line electrodes 3a and 4a for a main line are 
connected to form a 2-turn coil. Strip line electrodes 5a and 6a for a 
subordinate line are connected by a through hole 6f and a round 
electrode 5e to constitute a 2-turn coil. The strip lines overlap in the 
vertical direction perpendicular to the winding direction. Plural coiled 
strip lines like those are used and coil- coupled mutually as an 
original distribution constant type line to obtain high performance over 



a wide frequency range. Further, a directional coupler which is 
shortened in the length of strip lines to 1/8 1/15 is obtained to attain 
the size reduction. 
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CLAIMS 
[Claim (s)] 

[Claim 1] two or more grounds which have breadth — a conductor and this 
ground — the stripline mold RF components which are stripline mold RF 
components with which it comes to allot the first stripline and 2nd 
stripline to the field inserted into the conductor, and are 
characterized by winding said first and second stripline once or more, 
respectively, and countering the vertical upper and lower sides and 



arranging them to the winding direction. 

[Claim 2] Said first and second stripline are a stripline mold RF 
component according to claim 1 characterized by consisting of conductors 
formed on the dielectric substrate more than two-layer, respectively. 
[Claim 3] Said first and second stripline are a stripline mold RF 
component according to claim 1 characterized by consisting of conductors 
formed on the magnetic-substance substrate more than two-layer, 
respectively. 

[Claim 4] Said first and second stripline are a stripline mold RF 
component according to claim 1 characterized by setting each overall 
length as 1 / 8 - 1/15 wave, and constituting the directional coupler. 
[Claim 5] the ground which has the derivation section to a side face — 
a conductor — the 1st ground in which the electrode was formed — a 
conductor — an electrode substrate — The 1st stripline electrode 
substrate with which the stripline electrode of less than 1 ****** which 
has the derivation section to a side face at the end, and moreover has a 
round electrode for through holes in the other end was formed, The 2nd 
stripline electrode substrate with which the stripline electrode of less 
than 1 ****** which has the derivation section to a side face at the end, 
and moreover has a through hole electrode in the other end was formed, 
The 3rd stripline electrode substrate with which the stripline electrode 
of less than 1 ****** which has the derivation section to a side face at 
the end, and moreover has a round electrode for through holes in the 
other end was formed, The 4th stripline electrode substrate with which 
the stripline electrode of less than 1 ****** which has the derivation 
section to a side face at the end, and moreover has a through hole 
electrode in the other end was formed, the ground which moreover has the 
derivation section to a side face — a conductor — the 2nd ground in 
which the electrode was formed — a conductor — an electrode substrate 
— Moreover carry out the laminating of the protective group plate, 
connect the round electrode for through holes of said 1st stripline 
electrode substrate, and the through hole electrode of said 2nd 
stripline electrode substrate, and the 1st track is formed. Connect the 
round electrode for through holes of said 3rd stripline electrode 
substrate, and the through hole electrode of said 4th stripline 
electrode substrate, and the 2nd track is formed. The stripline mold RF 
components characterized by having made either of said 1st track and 2nd 
track into the principal ray way, and constituting a directional coupler 
by making another side into a subtrack. 

[Claim 6] the ground which has the derivation section to a side face — 
a conductor — the 1st ground in which the electrode was formed — a 



conductor — an electrode substrate — The 1st stripline electrode 
substrate with which the stripline electrode of less than 1 ****** which 
has the derivation section to a side face at the end, and moreover has a 
round electrode for through holes in the other end was formed, The 2nd 
stripline electrode substrate with which the stripline electrode of 1 or 
more ******s which has the derivation section to a side face at the end, 
and moreover has a through hole electrode in the other end was formed, 
The 3rd stripline electrode substrate with which the stripline electrode 
of 1 or more ******s which has the derivation section to a side face at 
the end, and moreover has a round electrode for through holes in the 
other end was formed, The 4th stripline electrode substrate with which 
the stripline electrode of less than 1 ****** which has the derivation 
section to a side face at the end, and moreover has a through hole 
electrode in the other end was formed, the ground which moreover has the 
derivation section to a side face — a conductor — the 2nd ground in 
which the electrode was formed — a conductor — an electrode substrate 
— Moreover carry out the laminating of the protective group plate, 
connect the round electrode for through holes of said 1st stripline 
electrode substrate, and the through hole electrode of said 2nd 
stripline electrode substrate, and the 1st track is formed. Connect the 
round electrode for through holes of said 3rd stripline electrode 
substrate, and the through hole electrode of said 4th stripline 
electrode substrate, and the 2nd track is formed. The stripline mold RF 
components characterized by having made either of said 1st track and 2nd 
track into the principal ray way, and constituting a directional coupler 
by making another side into a subtrack. 

[Translation done. ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates especially to a chip 
mold directional coupler about the radio-frequency head article which 
used two or more striplines. 
[0002] 

[Description of the Prior Art] A directional coupler is taken for an 
example and the perspective view of the RF components using two or more 
conventional striplines is shown in drawing 4 R> 4. This conventional 
example shows the case of the same flat-surface mold which produced the 
principal ray way and the subtrack on the same substrate, the ground of 
a plane [ this / rear face ] — two striplines 53 and 54 leave only 
spacing S on the front face of the dielectric substrate 51 in which the 
conductor 52 was formed, and are allotted to it in parallel. The 
parallel die length of these striplines 53 and 54 is constituted so that 
it may become the die length of the quarter-wave length of the 
wavelength of the electromagnetic wave which spreads the inside of a 
dielectric substrate. The high-frequency power inputted from the port PI 
passes along the stripline 53 which is a principal ray way, and is 
outputted to a port P2. At this time, a part of power which passes along 
a stripline 53 flows to a stripline 54 by association with the stripline 
53 which is a principal ray way, and the stripline 54 which is a 
subtrack, and it is outputted to a port P3. At this time, an output does 
not appear in a port P4. Next, when power is passed from the hard flow 
P2 of the stripline 53 which is a principal ray way, i. e. , a port, 
toward a port PI, a part of the power appears in a port P4, and does not 
appear in a port P3. That is, by taking such a configuration, it can 
separate into the output port P3 of the stripline 54 of a subtrack, and 
P4 terminal, respectively, and a part of forward direction power which 
flows the stripline 53 of a principal ray way, and hard flow power can 
be taken out. This is fundamental actuation of a directional coupler. 
Association to the subtrack 54 from the principal ray way 53 is possible 
by adjusting the spacing S of the parallel part of two striplines. In 
explanation of the conventional example of drawing 4 , although the 
principal ray way and the subtrack were made into striplines 53 and 54, 
even if it replaces the role of a principal ray way and a subtrack so 
that clearly from the symmetrical structure of drawing 4 , fundamental 
actuation of a directional coupler is realizable similarly. Drawing 5 is 
another example of the conventional technique, and shows the case where 
the laminating of the stripline 66 which is the stripline 65 and the 
subtrack which are a principal ray way is carried out. the ground of a 



plane [ this / rear face ] — the stripline 66 which is a subtrack is 
allotted to the front face of the dielectric substrate 61 in which the 
conductor 64 was formed. The dielectric substrate 62 in which the 
stripline 65 which is a principal ray way was formed in the upper part 
is arranged, and the stripline 65 which is a principal ray way, and the 
stripline 66 which is a subtrack leave only spacing D, and is allotted 
in parallel. Moreover, the dielectric substrate 63 for protection is 
formed. The laminating of these three substrates is carried out, they 
are calcinated, and the perspective view of a directional coupler which 
you added [ perspective view ] the external terminal and made it 
complete is shown in drawing 6 . The high-frequency power which could 
realize the same actuation as drawing 4 also in this case, and was 
inputted from the port PI passes along the stripline 65 which is a 
principal ray way, and is outputted to a port P2. At this time, a part 
of power which passes along a stripline 65 flows to a stripline 66 by 
association with the stripline 65 which is a principal ray way, and the 
stripline 66 which is a subtrack, and it is outputted to a port P3. At 
this time, an output does not appear in a port P4. Next, when power is 
passed from the hard flow P2 of the stripline 65 which is a principal 
ray way, i. e. , a port, toward a port PI, a part of the power appears 
port P4, and does not appear in a port P3. That is, by taking such a 
configuration, it can separate into the output port P3 of the stripline 
66 of a subtrack, and P4 terminal, respectively, and a part of forward 
direction power which flows the stripline 65 of a principal ray way, and 
hard flow power can be taken out. Association to the subtrack 66 from 
the principal ray way 65 is possible by adjusting spacing of the 
direction of a laminating of the parallel part of two striplines, i. e. , 
thickness D of the dielectric substrate 62. Thus, the directional 
coupler which has the function to give directivity and to separate a 
part of high-frequency power is used in order to control the transmitted 
power of the transmitter of microwave communication, for example, a 
cellular-phone machine. The block diagram of the application is shown in 
drawing 7 . While allotting the ports PI and P2 of the principal ray way 
72 of a directional coupler 71 between transmitted power amplifier and 
an antenna 74, one port P3 of the subtrack 73 is connected to an 
automatic gain control circuit, and the resistance element 75 which 
absorbs power in other ports P4 is connected. If it does in this way, a 
part of output of transmitted power amplifier will appear in a port P3, 
and it will be led to an automatic gain control circuit. A part of high- 
frequency power which flows backwards from an antenna 74 appears in a 
port P4, and it is absorbed by the resistance element 75. The signal 



output of an automatic gain control circuit is sent to the transmitted 
power amplifier in which gain control is possible, and can control the 
RF output according to the purpose. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the miniaturization 
has been an important technical problem and a cellular-phone machine 
requires much more miniaturization also about the directional coupler 
used for said purpose. With the directional coupler of quarter-wave 
length like the example of drawing 4 of the conventional technique, by 
1GHz, the die length of the stripline electrode needs die length of 
2. 5cm (quarter-wave length when specific-inductive-capacity epsilonr 
sets to about 9), and cannot expect sufficient miniaturization. Although 
how to shorten quarter-wave length is also considered using an 
ingredient with still bigger specific inductive capacity, high process 
tolerance — that stripline width of face becomes very thin in order to 
maintain the impedance of 50 ohms, or spacing of a stripline becomes 
remarkably narrow in order to obtain association of a request of a 
principal ray way and a subtrack — comes to be required. For this 
reason, there was a problem that it was lacking in mass-production 
nature, and power-proof nature also worsened. Moreover, since 
association of two tracks is performed at a flat surface, although the 
range of control becomes large, in respect of a miniaturization, a 
situation is not different from said example in the structure which 
carried out the laminating of two or more striplines to the lengthwise 
direction like drawing 5 of the conventional technique, at all. The one 
direction of a miniaturization can consider how to make track length 
shorter than quarter-wave length. Thus, the dotted line of drawing 3 
shows the property of the directional coupler of drawing 5 made as an 
experiment. Here, the propagation loss from a port PI to a port P2 is 
made to call isolation joint loss and the propagation loss from a port 
PI to a port P4 for an insertion loss and the propagation loss from a 
port PI to a port P3. It is required that an insertion loss should be 
small as much as possible, and isolation should be large as much as 
possible as a directional coupler. Joint loss is a parameter given when 
performing the whole circuit designs, such as a cellular-phone machine. 
In having only shortened track length using the conventional technique, 
there was a difficulty that isolation high enough is unrealizable in a 
large frequency range so that the dotted line of drawing 5 might show. 
This invention takes the miniaturized chip mold directional coupler for 
an example in view of the above-mentioned thing, and aims at offering 
the stripline mold RF components of a new form. 



[0004] 

[Means for Solving the Problem] two or more grounds where this invention 
has breadth — a conductor and this ground — it is the stripline mold 
RF components with which it comes to allot the first stripline and 2nd 
stripline to the field inserted into the conductor, and said first and 
second stripline are wound once or more, respectively, and are stripline 
mold RF components characterized by countering the vertical upper and 
lower sides and being arranged to the winding direction. Moreover, this 
inventions are stripline mold RF components with which said first and 
second stripline consist of conductors formed on the dielectric 
substrate more than two-layer, respectively. Moreover, this inventions 
are stripline mold RF components with which said first and second 
stripline consist of conductors formed on the magnetic-substance 
substrate more than two-layer, respectively. Moreover, said first and 
second stripline are the stripline mold RF components with which each 
overall length is set as 1 / 8 - 1/15 wave, and this invention 
constitutes the directional coupler. 
[0005] 

[Function] the structure of this invention, i. e. , two or more grounds 
which have breadth, — a conductor and these two or more grounds — it 
is the RF components with which it comes to allot two or more striplines, 
each of two or more of these striplines is wound around the field 
surrounded by the conductor once or more, and microstrip line mold RF 
components small and more highly efficient than that of using the 
structure where this each winding part has lapped with each other can be 
realized. Moreover, according to this invention, the directional coupler 
which shortened the die length of a stripline with 1 / 8 - 1/15 wave 
becomes possible, and a miniaturization can be attained. 
[0006] 

[Example] Hereafter, the example of this invention is explained to a 
detail, referring to a drawing. The assembly component part Fig. of one 
example concerning this invention is shown in drawing 1 . Moreover, the 
finished product which assembled said component part of one example 
concerning this invention is the chip mold directional coupler 1, and 
shows the perspective view to drawing 2 . the chip mold directional 
coupler 1 which is the example of this invention — the 1st ground — a 
conductor — the electrode substrate 2, the stripline electrode 
substrates 3 and 4 for principal ray ways, the stripline electrode 
substrates 5 and 6 for subtracks, and the 2nd ground — a conductor — 
the laminating of the electrode substrate 7 and the protective group 
plate 8 is carried out, and it is constituted. As for each of these 



substrates, the ceramic green sheet for low temperature sintering is 
used, said 1st ground — a conductor — the electrode substrate 2 — a 
ceramic green sheet top — an edge — a few — leaving — the whole 
surface — the ground — a conductor — electrode 2a is formed, the 
ground — a conductor — two projections are prepared in the edge of the 
center of electrode 2a, and it connects with two external electrode 2bs 
of a side face. The external electrodes 2c and 2d used as a principal 
ray way and a subtrack are formed independently in the side face. As for 
the substrate 3 for said principal ray ways, stripline electrode 3a and 
round electrode 3e for through holes are formed in the whole surface of 
a ceramic green sheet. The end of stripline electrode 3a is connected to 
external electrode 3c. The independent external electrodes 3b, 3c, and 
3d are formed in the side face. The substrate for principal ray ways is 
shown by four in those with one more, and drawing. As for this, 
stripline electrode 4a and through hole 4f are formed in the whole 
surface of a ceramic green sheet. The end of stripline electrode 4a is 
connected to external electrode 4c, and the other end is connected to 
through hole round electrode 3e of said stripline substrate 3 by through 
hole 4f. It connects and these stripline electrodes 3a and 4a form the 2 
times coil. The independent external electrodes 4b, 4c, and 4d are 
formed in the side face of a substrate 4. The stripline electrode 
substrates 5 and 6 for subtracks are the same configurations as the 
stripline electrode substrates 3 and 4 for principal ray ways, and the 
stripline electrodes 5a and 6a are connected by through hole 6f and 
round electrode 5e, and they have composition of a 2 times coil. The 
edge of the stripline electrodes 5a and 6a is connected to the external 
electrodes 5d and 6d of a side face, respectively. The respectively 
independent external electrodes 5b, 5c, 5d, 6b, 6c, and 6d are formed in 
the side face of substrates 5 and 6. the 2nd ground — a conductor — 
the electrode substrate 7 — the 1st ground — a conductor — the same 
configuration as the electrode substrate 8 — it is — a ceramic green 
sheet top — an edge — a few — leaving — the whole surface — the 
ground — a conductor — electrode 7a is formed, these 1st grounds — a 
conductor — electrode 2a and the 2nd ground — a conductor — it 
connects mutually by external terminal 2b, and 3b, 4b, 5b, 6b and 7b, 
and electrode 7a has covered the stripline electrodes 3a, 4a, 5a, and 6a. 
The shielding effect which prevents high-frequency power leaking outside 
by this is realized. The external electrodes 8b, 8c, and 8e with which 
the protective group plate 8 became independent on the side face and top 
face of a green sheet are formed. Each green sheet to the above 2-8 is 
accumulated after each electrode layer is formed by the printing 



technique, and it is calcinated and unified at the temperature of 900 
degrees C or more. The directional coupler 1 shown in drawing 2 as a 
result is completed. The external electrodes B, C, and D mutually 
connected as it was unified after baking and the external electrodes b, 
c, and d prepared in the side face of each green sheet were shown in 
drawing 2 are done. In addition, after calcinating the layered product 
of a green sheet, even if it produces the external electrodes B, C, and 
D, the RF components of the same structure are realizable, although this 
example described how to form the external electrodes b, c, and d in a 
side face in the phase of a green sheet. Specific-inductive-capacity 
epsilonr is about 8, the ceramic green sheet of this example is the 
dielectric material which can be calcinated at 900 degrees C, and the 
thickness used the 0. 15mm thing. Each electrode is a Cu electrode with a 
thickness of 15 micrometers, and set width of face of a stripline 
electrode to 0. 16mm. Outside the chip mold directional coupler which 
really [ after / a laminating ] calcinated and was completed, the 
dimension was 3. 2x1. 6x1. 2t (mm), clear from drawing 1 and drawing 2 of 
this example — as — the external electrode B — the ground — it turns 
out, respectively corresponding to [ conductor / the external electrode 
D / in a subtrack ] corresponding to a principal ray way in the external 
electrode C. The continuous line of drawing 3 shows the result of having 
measured the property of the directional coupler produced by this 
example over the 0. 5 to 2GHz large frequency range. As compared with the 
dotted line of the conventional technique, it turns out that the 
directional coupler using the technique of this invention is extremely 
excellent in respect of an insertion loss and isolation so that clearly. 
For example, when a 1. 5GHz band compares the technique and the 
conventional technique of this invention, as for an insertion loss, 
0. 3dB, 0. 5dB, and isolation have a difference (48dB and 23dB). 
Especially an insertion loss serves as 0. 4dB, 1. OdB, and a big 
difference with the 1. 9GHz band of a RF further, and appears. Although 
an about 2dB difference is looked at by joint loss, this is a matter 
given on a design and is not set as the direct object of the comparison 
in the case of arguing about the engine performance. The chief aim point 
of this invention is having considered as the same coiled form stripline 
as lumped-constant-circuit components rolled once or more like drawing 4 
and the conventional technique of drawing 5 , as shown in drawing 1 
instead of a stripline of a U character mold on condition of a 
distributed constant mold track. The high engine performance can be 
realized now in a larger frequency range by making each do coil 
association of two or more striplines which are originally distributed 



constant mold tracks, using such a coiled form stripline plurality (this 
example two pieces). Therefore, it is important for each other stripline 
that the direction perpendicular to the winding direction has lapped up 
and down. For this reason, except for the drawer section to an external 
electrode, in this example, the stripline electrodes 3a, 4a, 5a, and 6a 
are formed so that it may lap on the same line mostly. That is, 
SUTORIPPURA When the Inn electrode is projected and seen from a 
direction perpendicular to the winding direction, it is formed so that 
the SUTORIPURAIN electrode may overlap. In addition, in this invention, 
although it is most desirable to overlap when a stripline projects from 
a direction perpendicular to the winding direction as mentioned above, 
it may shift in the range which does not deviate from the meaning of 
this invention, or the part which does not overlap may exist in the part, 
moreover — the example of this invention — the thing of the 
configuration where a cross section is long and slender as a stripline - 
- using — this major axis — the ground — to the conductor, it 
allotted so that it might become parallel. By doing in this way, the 
packaging density of a lengthwise direction went up and strong 
association with a principal ray way and a double-tracked way has been 
realized. In addition, the both ends of a stripline are connected to an 
external electrode, and one stripline made into an object by this 
invention means the structure of having two ports, the ground of 
plurality [ structure / of this invention / basic / striplines / two or 
more / said ] — it is contained to the field surrounded with the 
conductor. Although it connected with the independent external electrode 
and two striplines were in this example, respectively, even if two or 
more striplines are common and use one external electrode depending on 
the case, the effectiveness of this invention does not change. 
Furthermore, in the example of this invention, if it is the expert of 
this field that the effectiveness of this invention is realizable even 
if it uses a magnetic-substance substrate as a substrate although the 
nonmagnetic dielectric substrate was described, you can understand 
easily, especially — the chief aim of this invention — two or more 
striplines — the ground — it is carrying out coil association in the 
space surrounded with the conductor, and the effectiveness will become 
still larger if a substrate is the magnetic substance. In fact, using 
the nickel-Zn-Cu ferrite of about 20, relative permeability mu made the 
matching transformer as an experiment with the 200MHz band, and obtained 
few good results of impedance change in the broadband. Moreover, in the 
above-mentioned example, the overall length of the principal ray way 
which consists of stripline electrodes 3a and 4b, and the overall length 



of the subtrack which consists of stripline electrodes 5a and 6b were 
set as the die length equivalent to 1/12 wave. Thus, according to the 
example of this invention, the directional coupler currently 
conventionally designed with quarter-wave length in the die length of a 
stripline is designed by 1/12 wave of die length, a directional coupler 
is attained, and it is clear for a large miniaturization to be possible. 
Moreover, according to the configuration of this invention, the overall 
length of a stripline electrode was designed 1 / in 8 - 1/15 wave, and 
it was confirmed that a directional coupler is attained. This is because 
it considered as the same coiled form stripline as lumped-constant- 
circuit components rolled once or more as shown above. Moreover, the 
assembly component part Fig. of another example concerning this 
invention is shown in drawing 8 . that from which this drawing 8 
constitutes a chip mold directional coupler — it is — the 1st ground - 
- a conductor — the electrode substrate 22, the stripline electrode 
substrates 23 and 24 for principal ray ways, the stripline electrode 
substrates 25 and 26 for subtracks, and the 2nd ground — a conductor — 
the laminating of the electrode substrate 27 and the protective group 
plate 28 is carried out, and it is constituted. As for each of these 
substrates, the ceramic green sheet for low temperature sintering is 
used, said 1st ground — a conductor — the electrode substrate 22 — a 
ceramic green sheet top — an edge — a few — leaving — the whole 
surface — the ground — a conductor — electrode 22a is formed, the 
ground — a conductor — two projections are prepared in the edge of the 
center of electrode 22a, and it connects with two external electrode 22b 
of a side face. The external electrodes 22c and 22d used as a principal 
ray way and a subtrack are formed independently in the side face. As for 
the substrate 23 for said principal ray ways, stripline electrode 23a 
and round electrode 23e for through holes are formed in the whole 
surface of a ceramic green sheet. The end of stripline electrode 3a is 
connected to external electrode 23c. The independent external electrodes 
23b, 23c, and 23d are formed in the side face. The substrate for 
principal ray ways is shown by 24 in those with one more, and drawing. 
As for this, stripline electrode 24a and through hole 24f are formed in 
the whole surface of a ceramic green sheet. The end of stripline 
electrode 24a is connected to external electrode 24c, and the other end 
is connected to through hole round electrode 23e of said stripline 
substrate 23 by through hole 4f. It connects and these stripline 
electrodes 23a and 24a form the 2 times coil. The independent external 
electrodes 24b, 24c, and 24d are formed in the side face of a substrate 
24. The stripline electrode substrates 25 and 26 for subtracks are the 



same configurations as the stripline electrode substrates 23 and 24 for 
principal ray ways, and the stripline electrodes 25a and 26a are 
connected by through hole 26f and round electrode 25e, and they have 
composition of a 2 times coil. The edge of the stripline electrodes 25a 
and 26a is connected to the external electrodes 25d and 26d of a side 
face, respectively. The respectively independent external electrodes 25b, 
25c, 25d, 26b, 26c, and 26d are formed in the side face of substrates 25 
and 26. the 2nd ground — a conductor — the electrode substrate 27 — 
the 1st ground — a conductor — the same configuration as the electrode 
substrate 22 — it is — a ceramic green sheet top — an edge — a few - 
- leaving — the whole surface — the ground — a conductor — electrode 
27a is formed, these 1st grounds — a conductor — electrode 22a and the 
2nd ground — a conductor — it connects mutually with the external 
terminals 22b, 23b, 24b, 25b, 26b, and 27b, and electrode 27a has 
covered the stripline electrodes 23a, 24a, 25a, and 26a. The shielding 
effect which prevents high-frequency power leaking outside by this is 
realized. The external electrodes 28b, 28c, and 28e with which the 
protective group plate 28 became independent on the side face and top 
face of a green sheet are formed. Each green sheet to the above 22-28 is 
accumulated after each electrode layer is formed by the printing 
technique, and it is calcinated and unified at the temperature of 900 
degrees C or more. The directional coupler 1 shown in drawing 2 as a 
result and the directional coupler of the same structure are completed. 
Although the 2 times coil was constituted from this example in the shape 
of a spiral on the green sheet of one sheet, in the green sheet of one 
sheet, the drawer of the terminal of a coil is not easy and is creating 
the 2 times coil with the green sheet of two sheets as a result. Also in 
this example, the directional coupler of the same property as the above- 
mentioned example has been constituted. Thus, even if it forms a 
stripline electrode in the shape of a spiral in this invention, 
operation of this invention is possible. Also in this case, that 
stripline electrode is drawing 8 . **** — even if set, when a stripline 
electrode was projected and seen from a direction perpendicular to the 
winding direction, it formed so that the SUTORIPURAIN electrode might 
overlap. Thus, the very small chip mold directional coupler which 
excelled [ broadband ] in the high frequency property was able to be 
obtained by using the technique of this invention, although this example 
described the directional coupler — two or more grounds — allotting 
[ and ] two or more striplines to the field surrounded by the conductor, 
the technique of this invention in which each is characterized by the 
structure where these two or more striplines are wound once or more, and 



this each winding part has lapped with each other is a more general view, 
and it is in ** that it is applicable to the stripline mold RF 
components of others, such as a distributor and a matching transformer. 
[0007] 

[Effect of the Invention] As mentioned above, as explained to the detail 
using the example, the very small highly efficient chip mold directional 
coupler has been constituted using the technique of this invention. The 
RF components which have the same structure are very useful to the 
miniaturization of the microwave components for pocket telephones etc. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view of the example 
concerning this invention. 

[Drawing 2] It is the perspective view of the example concerning this 
invention. 

[Drawing 3] It is the property comparison Fig. of this invention and the 
conventional technique. 

[Drawing 4] It is the perspective view of the conventional technique. 
[Drawing 5] It is the decomposition perspective view of the conventional 
technique. 

[Drawing 6] It is the perspective view of the conventional technique. 
[Drawing 7] It is the circuit block diagram of the example of use of a 
directional coupler. 

[Drawing 8] It is the decomposition perspective view of another example 

concerning this invention. 

[Description of Notations] 

1 Chip Mold Directional Coupler 



2, 7, 22, and 27 the ground — a conductor — electrode substrate 

3, 4, 5, 6, 23, 24, 25, 26 Stripline electrode substrate 
8 28 Protective group plate 

2a, 7a, 22a, and 27a the ground — a conductor — electrode 

3a, 4a, 5a, 6a, 23a, 24a, 25a, 26a Stripline electrode 

2b, and 3b, 4b, 5b, 6b, 7b, 8b, 22b, 23b, 24b, 25b, 26b, 27b and 28b the 

ground — a conductor — an electrode — business — external electrode 

2c, 3c, 4c, 5c, 6c, 7c, 8c, 22c, 23c, 24c, 25c, 26c, 27c, 28c External 

electrode for principal ray ways 

2d, 3d, 4d, 5d, 6d, 7d, 8d, 22d, 23d, 24d, 25d, 26d, 27d, 28d External 
electrode for subtracks 

3e, 5e, 23e, 25e Round electrode for through holes 
4f, 6f, 24f, 26f Through hole 
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m&mu zm&ommfc mmm» 

SMt-ifeot, tuiaig-:fe<fctfS!-©x h y y 

3 ] kmes*-* «fc^-©x h u v ?n y 

eijfcsnTu* c tz&Wit -rsai** 1 ie*©x 

[■rata 4] KHE»-*«ttx*-©x h u y ^y-r > 
», ^-tven©£g#* 1/8-1/15 »fic«jes 

95 1 |B«© X HJ y 7y < ^gfiftjmBA. it? 

-s©#ma5> fi*KxA— ^-A««ft*-r* 1 

*«©X h U y y"y-f >i*W8«3nftJB 2 ©X h u 
yT'y-f *■© hfc, -JStr«IM's©3»m 

>**©XhU-y/7-f>SS^^$nfcll3©Xh 50 
U^7-f>SSii, ^©±ic, — *K«M^©*a 
SB, ffiSffifcx^-ifr-^Sffi&wra i^->*«©x 
h U yy*y-f >€S^^nfelS4©Xh>J y^y-f 
-?-©±fc, Mffi^©«fflSES#-r«flfi3S#: 
«*39»»J*Sn&*2©*BB»*W«a£S» *©±t, « 

u mtam 1 ©x h u y 7y-r 

©X^-^-JWSy >7> H«ffi£lKrSBJg 2 ©X h u y 7" 
y< >iIlfi0XJH^-iHSt^^ltg 1 © 

•bwjbjss n, tweis 3 ©x h u y 79 -f >*®as 
©x;i/-*-;i/ffi^^>H*ffiit(ffa^4©xh-Uy7 p 43 
y-r >S®S4£©x;i— t zmwiLxm 2 © 
wfcwwits tu mibis 1 ©«gsi:® 2 ©n^©^-rn 

A. 

% 1 ^->*«©X h >J y y'y-f >««;Wj£Sftfc3g 

i©xh'j<?^>«ssi, <-©_hfc, 5(9 
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«_h©X h >J y 7y-T >**jW§*J*Sft&S& 2 ©x h u 

^?-f>tiss, -eo±t, -*tc«w-s©*m 
as, tej^fcx;v-*-;pffly"7> pwbs^tt* 1 y-- 
>£U:©X h y y y^y-f >t«^jjtsn&» 3 ©x h 
'Jy^5-f>M»R. -5-©±C> -«(-{fflM^©^tb 

SB, -te*(cx^-*-;vmesr#-r^ 1 y-->*»©x 

h U v 7y-f >*»WBj«SftftiB 4 ©X h U y 7y < 

^-©±tr, «H^©*ffl«*^rr*«i«* 

ft£8 2 ©tt*#tt«S«, *©-hfc, # 
U mmm l ©X b U y 7°y< >m«« 
©x;i/— ;^y^>H«tttB«C^2©X MJ y^ 
y < >««««©XA— *-^««i:*S8ttL.T* 1 © 
mmWifcHtl, WfHm3©XhUy^ , y-1'>tiffi*tg 
©X;l/-J^-;l/ffl9 , i'>HSffii:HffBB^4©X h'J y7" 

9-f >tiiioxA-*-A«ii zmmhrm 2 © 
waa* 1 o>m%<tm 2 ©^©v^-rn 

*A L & - i tf S X h U y >MSS^S^ 

[^BJ©Piffl^»SBJ] 
[0 0 0 1] 

[0002] 

[«e*©s«] ^*©*Sc©xhy 
±tc^MLfciwi-¥®s©«^s^-ro una, iw: 

¥W«©ltfi##: 5 2 W*3nfcR«#:*S 5 1 ©JEffi 

t2*©xh'jy^>53, 54 ^mpb s mmn 
TfffcfisnTi^. ^ne.©x h u y^y-r >5 

3, 5 4©¥fffi:fiStt, «S#««rt££«-r-5S58 
jg©?SS©l/4SES©S$(C^«.<J;5fc«^nT^ 

fe^XN'J -y^>5 3 Say, #-hP2fcUJA§ 

»J«t»l?*SX hU y^y-05 4iOi#tJ;D, X 
h >J y y y-f > 5 3 Srfi^>*^©— ffl&j&i, X h U y 7*y 
•f >54 tffitl, 3}?— 3\ZttijlZtlZ>o r©t#> 
#-hP4lc«W*(^n7S:^o ^IC. i»KTS?.X 

#-hPl ClSj^r3T«**i«L&»&, ^©-gf©m 
A#»#-hP4l£gn, h P 3 tCKStl«:Vi 0 
(3< ^©i5S:«fiESrtS^ttrj:y. *^SS©Xh'J 
y ^y-T > 5 3 **n*JR#fl**J tat*iwt*©-« 
Bd«»S©X h 'J y y*y-f > 5 4 ©fflfltf — hP3S 

otp 4«^c-tn*n^HKU'r5tofflt" iit35*Tf**. 
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6 Cffl*#- NP 3RtfP 4«?fc*ft-Pn#liLT* 

-^©X h'Jv^?-f >©¥f?«»oaji*ftio 
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1, P2&m©S#««3g£7>^J-7 4 0WK:iE-r3 

i t >b k, nsiis 7 3 ©-o©#- h p 3 ^gifijta 

»liI»t»ttL, ffi©#-f»P4fc**&»JR-rSffitt 

»©m*©-««tw»3j«- h p 3 cansimNMra 

-8Btt#- h P 4 fct»u ffiJt*f7 5TM^n§. 

mmmz&zn, umz^tzmm^mts^mm^no 

Z\ttf~?£2>o 50 
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H©*Sfc#g#;*n««k5 fcfcoTl**. «£*&*© 
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— s>©^rtRlH. l/4»fi«tD«»fi*ja<TS^»AJ 
#Ae.n^>. ' ©£ 5 C LTtif^bS:^ 5 ©^[plttifg-& 

h p 2 ^©e*ia*<£»A*s*> h p i 
- h p 3 ^«De«s*s»^s*. p i *» & 
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[0 0 0 4] 
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h u -y y > 2 ©x h u <y f<7-i >mit-nxtz. 
an-cfet). *^#H*itj(^LTSit^i6i©±Tfc*r 
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7. h'J y^y-f >*ffi4 atXJW ^4 f JfiWfttZ 40 
nt^5. Xh'J7^5-f>tfi4 a©— Sfct^f-SBSffi 
4 c lCffij^$n, Mffi\Z7,)l-X-)l4 f TtufBX h >J 

i|ft3ftTV>S. 'OXh'J'^M >m«3 a, 4aB 
ilSnt 2 @i©3i- J^MLT^S. SS4©M 
HtH3ffii©^«ffi4b, 4 c, 4 dtimWZtlT^ 
*. MRKJ8 ©X b U y ^7>f 5 , 6B, i 

i^fflcxh'jy^-f^iits, 4ir§ifli©«j& 

T?*0. XFU7^7l'>«S5at6all XJI/-* 
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®7 3^35*^2 b, 3 b, 4 b, 5 b, 6 b, 7 b 
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*. #?S*«8«, ^U->~>-h©MBi:iiBJcSu£ 
Lfe^gEmS8b. 8 c. 8edWt^nTH5, ±fB 

it* Sftfc«l:**Ifci6n. 9 0 0 < CK±© 

w-6n&n««*b. c. d«. ^«-wt;$nig2 

ft, **»JT«^U->^-h©gpg-t?« 
Hfc*«*ttb, c, d ft»«t*^S5£^fc*», ifU 

e r»8T, 9 0 0 'CT&JEfcnJtl&SlSW&T* D , 
^©fli#.«0. 1 5mm©t©SIl*. J¥ 
$15/imfflCutiTJi5, Xh'Jy^7-f>iI» 
ttfiO. 1 6mmtl/L BUM— #j»«bTS*Lft 
?^7"M*|nJtt^§g©^^S[S, 3. 2X1. 6X 
1. 2t (mm) T*o&. **36W©H1».^H2* 

14 SO. 5 GHz#>S2 GHz©j£V^iSElSISHt'*>ft. 
■a T«j£ b 3 O^HTSS-r. fla6SE»©^» 

£ Jttt U TW 6 3 fc, *H?9©fe^ Sffi Vifc*[Rl 

ItT.T^5utW5. #Jx«, 1. 5GHzfT* 
5§^©Sff£^*S«SJ:b«e1-^£, ffAW^fiO. 3 
dBtO. 5dB, 7-fyi^-y3>^4 8dBt2 3 
dB©S^5. #tC, JfAa^«Se.fci«MS©l. 
9GHzfTU0. 4dBtl. 0dBt*tftft& 

tt, 04, E5©^*ftffi©j;5iC7>#S^M«gSSttr 
*£LfcU^©Xh'J^^7'1'>-?B7 L = £<, IlfcS 

r <fc -5 K*f je»B»»Sttn i; <t 5 a 1 0^±#^7t 
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ri. xh'j^^ >ti©tfisi/8~i/i sis 

*65n&. C©^iti, ±IB(c^T<fc 5 ic**^*[Hl 
S^KiS fcBCi5ftl HTJ^-h^ V>7i 3 -f «OXb U y 50 
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^i«]ttife-&igs«^-r?.fe©T&D> mi <nmm^nm 

3, 24t. MI»fflOXh'Jy^7>f>iiI*2 
5, 26t, i2©t«M«IS2 7t, #SIS*2 

fittifeffl ©-fe 9 5 y 57 if U - > h V> £ }XT Vi 
3. ftrffimi ©*««:««** 2 2tt. t93»?yij 
h©±fc^gB£4>LSLT— fflKifcagfa'Sffi 2 
2 a*i^$tlT^-5. ifc2»#«S2 2 a©**©*^ 

5^BESffi2 2c. 2 2 d^AJfLT^t^tlTVs-S. 
BfffB^^SSffi ©»fe 2 3(1 -t 9 5 v if 9 'J - y v- h 
©— ffifcX h 'J >MM2 3 a £X;/-*-JWB 

5'»Hti2 3eMI)j6SnTW5. XhUy^-f 
>m«3 a©— 1Qltf>VmW&2 3 c [cSMStXTV^. 
«ffitC«3fiiALfc^«ffi2 3 b, 2 3 c, 2 3d« 

4Ti^tl5. cnit -fe75->^^U->v— h©— 
fflfcX h U y^-f >«*2 4 a <hx;l/-*— ;l/ 2 4 f 
OTBjSESftTHS. XN'Jy7"7-f>iI2 4a©-i8 

tt^a5««2 4 c fcsaan, *-a-4 f 

Tffrtex hu y^5'f>ifi2 3©x;P-^-;W7^> 

KS«2 3 elzmm-ZtVZ^Z. ^OXfU^^-O 
«12 3a. 2 4aBiSSnT2|i#©^MM 
LT^«. Sffi 2 4 ©fllliffc«»*©^aS«« 2 4 b, 
2 4 c . 2 4 d]Pttt*5nTt>S. I«g§ffl©X h 'J y 
7'7'f>till2 5, 2 611 *«SSffl©X h'J yX" 
7^>5IIS2 3, 2 4tNi©ii-e*D, XhU 
V -J^-i >m« 2 5 a £ 2 6 a H X;P-^— ^ 2 6 f 
RlX?^>l*mS2 5 eTSiSn, 2lH|#©n^;i/© 
Mt^^tt,^. Xh'J-y^-Otf 2 5a, 2 6 

acDSBK, j en j en«iw©^««2 5 d, 2 6di;t 
ttsnrns. S125, 2 6©«o®ictt, ^-n-^na 

3£©^gBmffi2 5 b, 2 5 c, 2 5d, 2 6 b, 2 6 
c, 2 6 d^KltSnTV^. ^2©flfi##:«flia«2 
7 tt, » 1 ©ffl«fraffi»S2 2 iMClftsB-l?* D, -fe 
5 3 y ^ if >J - > h ©±(Ci«gPS^ Vm bT-ffl tC 

»«#«*2 7 aa»»*san-cv^<5. cnssioti 

fcmm 2 2 a t» 2 ©«J*#:^« 2 7a B^S5«f 2 2 
b, 2 3 b, 2 4 b, 2 5 b. 2 6 b. 2 7 blfiSl: 
JgigE^tXT&O, X HJ y^7-f>tS2 3 a, 2 4 
a, 2 5 a, 2 6a4i^TM. itlt<J;D, i^JWM 

v^S. «8Sf 2 811 ^U->->-h©lIt±Ii: 

tt*Lfc^g|5^S2 8 b, 2 8 c, 2 8e«W5nt 
±132 2^6 2 8 S-t?©S5"J->->-Ml 



-63- 



(6) 



7-131211 



9 o ox:skii<DWLm'cmi$,-£n-mfr£nz>« m%tu 
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frgfiSg^ y?>^>7>X* <H©^©ffi©7; h U y f 
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